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ARTICLEINFO ABSTRACT

Article history: Iron deficiency anemia remains a major health problem among
. adolescent girls, often caused by low iron intake and poor
R?jé?;iiﬁ; 2;’ ;852 absorption. Amaranthus tricolor (red spinach) is a local vegetable
Accepted Mayyl 4’ 2026 known to contain high levels of iron, vitamin C, and antioxidants
! that support iron absorption. This literature review aimed to analyze
the effect of Amaranthus tricolor on hemoglobin levels in adolescent
Keywords: girls. The literature search followed the PRISMA flow using
Adolescent Girls databases such as PubMed, Google Scholar, SpringerLink, and
Amaranthus Tricolor Science Direct for studies published between 2015-2025. Inclusion
Anemia criteria were full-text articles in Indonesian or English with
Functional Food randomized controlled trial or quasi-experimental designs involving
Hemoglobin adolescent girls aged 10-18 years. Four studies met the eligibility
criteria. Results showed that administration of red spinach extract,
tea, or capsule forms significantly increased hemoglobin levels. One
study reported, while others demonstrated higher hemoglobin
improvements in the intervention group compared to controls
receiving Fe tablets (p < 0.05). Overall, red spinach effectively
improves hemoglobin levels through its iron, vitamin C, and
antioxidant content, indicating its potential as a functional food for
anemia prevention among adolescents. Further high-quality studies
are recommended to determine optimal dosage, form, and duration

of intervention.
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INTRODUCTION

The most prevalent global public health issue affecting women of reproductive age, especially
teenage girls, is iron deficiency anemia. According to the WHO, 30% of women worldwide
between the ages of 15 and 49 suffer from anemia (WHO, 2025), Meanwhile, Riskesdas data shows
a higher rate in Indonesia, which is around 48.9% in women over the age of 15. Adolescent girls are
the most vulnerable group due to menstrual blood loss and increased iron requirements during
growth. Anemia can reduce work capacity, cognitive function, endurance, and academic

Journal homepage: www.midwifery.iocspublisher.org


https://creativecommons.org/licenses/by-nc/4.0/

Science Midwifery  ISSN 2086-7689 (Print) | 2721-9453 (Online) o 285

performance, as well as potentially worsen reproductive health in the future (Sembiring et al.,
2021).

One cause of anemia is low iron intake or impaired iron absorption. To address this
problem in a sustainable and affordable manner, plant-based sources of nutrients from local
vegetables have become the focus of research (Pada et al., 2024). Amaranthus tricolor (red spinach)
is one vegetable that has traditionally been used in communities and has been reported to have a
high mineral content, especially iron, as well as components that support iron absorption, such as
vitamin C and antioxidant compounds (Orsango et al., 2020). Red spinach is known to be rich in
iron, vitamin C, and antioxidants that support iron absorption. Studies report an average iron
content of 1,233.8 mg/kg dry weight in A. tricolor (Shukla, S., Bhargava, A., Chatterjee, 2016), and
increasing the nutrient content through specific cultivation practices (Sarker et al., 2019). Therefore,
A. tricolor has the potential to be developed as a local food source rich in micronutrients to help
prevent anemia, especially in adolescent girls (Sarker et al., 2024).

Various intervention studies, both clinical trials and field studies, have assessed the effect
of consuming amaranth-based products on hemoglobin levels and anemia prevalence, but the
results are still mixed. Several studies report that providing amaranth-based processed foods, such
as bread or flatbread, can increase hemoglobin levels and reduce anemia rates in children
(Alemselam Zebdewos Orsango, et al, 2020). Other studies using extracts or juice from
Amaranthus tricolor (red amaranth) have also shown an increase in hemoglobin levels in certain
groups (Resty Himma Muliani, et al, 2020). However, recent systematic reviews highlight
inconsistent results between studies, with variations in dosage, duration, dosage form, and subject
characteristics, necessitating further studies with stronger methodological designs and quality to
obtain definitive conclusions (Yilma et al., 2024).

Red spinach preparations or juice can raise hemoglobin levels in a variety of populations,
according to several experimental and clinical investigations conducted in Indonesia (Sitepu, 2022).
For instance, a study of first-trimester pregnant women who received red spinach leaf juice found
that their hemoglobin levels significantly increased after the intervention (In et al., 2019). Quasi-
experimental studies on postpartum mothers also found that Amaranthus tricolor extract
effectively increased hemoglobin within 14 days (Ginting et al.,, 2021). Then, a combination
intervention of blood-boosting tablets and red spinach tea in teenage females revealed that the
intervention group had higher levels of Hb and other blood parameters than the control group.
However, the results of these studies still vary in terms of duration, dosage, method of
administration (extract, juice, tea, processed food), and subject groups. There hasn't been a
thorough data synthesis using a particular meta-analysis in teenage girls to determine how much
Amaranthus tricolor extract affects hemoglobin levels in this situation (Wilandri et al., 2023).
Previous research has shown that Amaranthus tricolor can increase hemoglobin levels in
adolescent girls, pregnant women, and postpartum women; however, there are still some gaps in
the findings regarding variations in results. This is because the studies used small sample sizes and
short intervention durations; therefore, a literature review is necessary to determine the optimal
intervention duration and sample size to ensure more effective results.

Amaranthemia tricolor is crucial for preventing anemia in adolescent girls (Purba et al,,
2025)(Rahmawati, 2025)(Afifatussholihah & Nafies, 2025). The high prevalence of anemia among
adolescent girls remains high, impacting their learning ability, endurance, and future reproductive
health (Maigoda, 2025)(Salsadela, 2025). The use of local foods is also more economical, readily
available, and culturally appropriate, making this utilization not only a sustainable solution but
also a way to address the prevalence of anemia in adolescent girls.

Because of this, studies on how Amaranthus tricolor affects hemoglobin levels continue to
vary widely in terms of time, dosage, dosage type (extract, juice, tea, or processed food), and
participant characteristics. To date, there has been no meta-analysis that comprehensively assesses
the effects of this plant on adolescent girls. Therefore, this study aims to synthesize existing
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empirical evidence to estimate the average effect of A. tricolor-based interventions, identify
moderating factors such as dosage, duration of administration, initial anemia status, and dosage
form, and assess the quality of evidence and its implications for the development of local nutrition
programs in the prevention of anemia in adolescents.

RESEARCH METHOD

Study Design

This study used a literature review as its study design. The PRISMA flow chart guidelines
are used in this investigation. The PubMed, Google Scholar, SpringerLink, and Science Direct
databases were searched for articles. The articles used in this study were those published between
2015 and 2025. The keywords used in the article search were “Red Spinach” OR “ Amaranthus
tricolor” AND Hemoglobin OR Anemia AND Adolescent Girls.

Inclusion Criteria

Adolescent females between the ages of 10 and 18 served as the study's research subjects,
and full-text publications with a randomized controlled trial (RCT) and quasi-experimental design
met the inclusion requirements, and the intervention given was the administration of red amaranth
(Amaranthus tricolor) in comparison with other amaranth varieties. Hemoglobin levels were
assessed using standard measuring instruments, and the articles used in this study were published
in English or Indonesian.

Exclusion Criteria
Exclusion criteria were adolescents aged > 18 years, and interventions that did not use red
spinach preparations.

Operational Definition of Variables Problem Formulation with PICO

The PICO model-established eligibility criteria were taken into consideration when
searching for articles. Teenage girls between the ages of 10 and 18 made up the study's population.
The intervention was red amaranth (Amaranthus tricolor) preparation. The comparison was made
with non-red amaranth. The results were hemoglobin levels or anemia levels. The administration
of red amaranth (Amaranthus tricolor) was the administration of red amaranth without any
additives. Hemoglobin levels were the amount of increase in hemoglobin levels that did not
indicate anemia.

Article Data Analysis

Data Analysis Using the PRISMA flow diagram standards, articles were gathered and
subjected to a literature review analysis. The critical appraisal was conducted using the Joanna
Briggs Institute (JBI) methodology. All selected studies were systematically evaluated for
methodological quality, validity, and risk of bias using the appropriate JBI critical appraisal tools.
This process ensures that only studies meeting the established quality standards are included in
the analysis, thereby enhancing the reliability and credibility of the findings.

RESULTS AND DISCUSSIONS

Figure 2 illustrates how to search for articles using the journal database. Four papers satisfied the
requirements for examining the impact of processing amaranthus tricolor on hemoglobin levels in
teenage girls, according to the final results of the article review procedure.

In the article search, a total of 143 articles were found from four existing databases. After
duplicates were removed, there were 6 articles. Next, 106 articles were excluded because the titles
were not relevant, there was no full text, and they were not in English or Indonesian. A further
screening was conducted, and 27 articles were excluded because the sample or population was not
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adolescent girls but pregnant women, and the outcome was not anemia or hemoglobin levels.
Thus, there were 4 articles that passed for qualitative analysis (Figure 1).
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Figure 1. PRISMA Flow Diagram

Table 1. Research summary on the effect of amaranthus tricolor on hemoglobin levels in
adolescent girls: literature review
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Red spinach processed into food additives and extracts can considerably raise hemoglobin
levels in teenage females, which can influence the diagnosis of low anemia, according to the
analysis of the papers.

Research by Putri et al. (2024) shows that substituting red spinach flour in the production
of wet noodles significantly increases iron content, especially at a 50% substitution rate, although
sensory evaluation decreases at high substitution rates. Meanwhile, research by Sembiring et al.
(2021) reported that administering 260 mg of red spinach extract capsules per day for 30 days
significantly increased hemoglobin levels from 11.955 g/dL to 12.404 g/dL (p = 0.002).

The study by Sarita et al. (2025), which used a quasi-experimental design, showed that
administering red spinach leaf capsules twice daily for 60 days was superior to Fe pills in raising
hemoglobin levels in teenage girls. The amount of iron (91.72 mg/100 g) and vitamin C in red
spinach capsules contributed to this increase. Additionally, a study by Darmayanti et al. (2024)
reported that consuming red spinach tea twice daily for 14 days significantly increased hemoglobin
levels, erythrocyte count, and hematocrit values in adolescent girls with mild anemia (p < 0.05).
Meanwhile, a study by Ramadhani et al. (2017) found that the combination of red amaranth extract
and iron tablets increased hemoglobin levels in postpartum women by an average of 1.63 g/dL,
higher than the control group, which was only 0.67 g/dL (p = 0.000).

Overall, the review's findings show that Amaranthus tricolor preparations' iron, vitamin C,
and antioxidant chemical content, which promotes iron absorption, have a considerable potential
to raise hemoglobin levels in a variety of populations, particularly teenage girls. Red amaranth
(Amaranthus tricolor L.) contains iron, folate, and vitamin C, which help the body produce
hemoglobin and absorb more non-heme iron (Sarita et al., 2025; Tita Hardianti, et al, 2026). The
availability of processed red spinach can be an alternative functional food that is easily accepted
and liked by teenagers, making it effective for use in anemia prevention efforts (Sembiring et al.,
2021). Training on processing red spinach to prevent anemia and stunting (Hariyani Putri et al.,
2021). In addition, the findings revealed that the main factors causing discrepancies in results
among previous studies were variations in the dosage of Amaranthus tricolor, the duration of
administration, and the dosage form, due to the availability of different formulations such as juice,
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extract, and vegetables. Furthermore, differences in the characteristics of the participants’
responses and their adherence to consuming Amaranthus tricolor also contributed to these
discrepancies in results. Another study mentions that there are different measurement schemes or
methods used to determine hemoglobin levels.

According to the review's findings, Amaranthus tricolor contains vital minerals like iron,
vitamin C, and antioxidants that help raise hemoglobin levels (Pangan et al., 2019). These
components help with the absorption of non-heme iron and support the process of erythrocyte
formation, thereby increasing the body's oxygen-carrying capacity. Several studies reviewed
consistently show a significant increase in hemoglobin levels after administration of Amaranthus
tricolor in various forms, such as extracts, tea, and capsules (Dewi Sartika Siagian, 2023).
Differences in results between studies are likely influenced by variations in dosage, duration of
intervention, and dosage form used. However, in general, the available evidence shows that
Amaranthus tricolor is effective in increasing hemoglobin levels in adolescent girls. These results
lend support to the use of Amaranthus tricolor as a functional food in anemia prevention
initiatives, particularly in regions that depend on locally accessible and reasonably priced sources
of plant-based micronutrients (Sembiring et al., 2021). Further research with higher methodological
quality is needed to determine the optimal dosage, dosage form, and long-term effects on
hemoglobin and iron status (Give et al., 2017). The implementation of Amaranthus Tricolor as a
functional food has important practical implications, particularly for reproductive health and
community nutrition. This plant is readily accessible and can increase hemoglobin levels and
prevent anemia in adolescent girls. Its rich content of iron, folate, vitamin C, and antioxidants
supports blood formation and overall health without relying solely on supplements. Furthermore,
this plant is offered frozen for serving because it can be processed into various forms, such as juice
and extract, allowing for a variety of preparations. This was due to the dosage and frequency of
administration, the duration of the intervention, the form of preparation (e.g., extract or processed
food), the initial level of anemia, and the daily consumption and dietary patterns of the
respondents (Siti Patimah, Femy Rahmandari, 2025).

Amaranthus tricolor is a potential functional food for improving hemoglobin status in
adolescent girls (Nasution et al., 2021). In addition to being easily accessible, red amaranth is an
affordable local plant-based food that can be cultivated by the community and has a good
nutritional profile. However, variations between studies indicate the need for further research with
stronger experimental designs, such as high-standard RCTs, as well as determining the optimal
dosage, duration, most effective dosage form, and long-term safety of use. Further studies are also
needed to explore the use of red amaranth in mass intervention programs such as UKS,
Puskesmas, and community empowerment (Afifatussholihah et al., 2025; Jaya et al., 2020).

CONCLUSION

Various forms of red spinach preparations can increase hemoglobin levels through their iron,
vitamin C, and antioxidant content, which support the formation and absorption of hemoglobin,
thereby contributing to the improvement of anemia in adolescent girls. These findings indicate that
Amarantus tricolor has the potential to be used as a functional food in anemia prevention efforts,
Even so, more investigation is required to ascertain the optimal dosage, type, and length of
intervention, also strengthen the foundation for developing sustainable, context-specific
community-based nutrition interventions that do not rely on commercial supplements. Further
research should include randomized controlled trials (RCTs) to generate more valid evidence that
can serve as a guide.
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